abstract: In this paper we introduce some new classes of generalized closed sets called * λµ − g−closed, * λµ − gµ−closed and g * λµ −closed sets in generalized topological spaces, which are related to the classes of gµ−closed sets, g − λµ−closed sets and λµ − g−closed sets. We investigate the properties of the newly introduced classes, as well as the connections among the above mentioned classes of generalized closed sets. Also, we give a unified framework for the study of several types of generalized closed sets in a space endowed with two generalized topologies.
Introduction
In 1997,Á.Császár [2] introduced the concept of generalization of topological space, which is a generalized topological space. A subset µ of exp(X) is called a generalized topology [4] on X if ∅ ∈ µ and µ is closed under arbitrary union. Elements of µ are called µ−open sets. A set X with a GT µ on it is said to be a generalized topological space (briefly GTS) and is denoted by (X, µ).For a subset A of X, we denote by c µ (A) the intersection of all closed sets containing A and by i µ (A) the union of all µ−open sets contained in A. Then c µ (A) is the smallest closed set containing A and i µ (A) is the largest µ−open set contained in A. A point x ∈ X is called a µ−cluster point of A if for every U ∈ µ with x ∈ U we have A ∩ U = ∅. It is known from [4] that c µ (A) is the set of all µ−cluster points of A. A GTS (X, µ) is called a quasi-topological space [3] if µ is closed under finite intersections. A subset A of X is said to be π−regular [5] (resp. σ−regular) if A = i µ c µ (A) (resp. A = c µ i µ (A)). Definition 1.1. [6] Let (X, µ) be a GTS and A ⊂ X. Then the subsets ∧ µ (A) and ∨ µ (A) are defined as follows:
∧ µ (A) = ∩{G : A ⊆ G, G ∈ µ} if there exists G ∈ µ such that A ⊆ G; X otherwise. and
Given a GTS (X, µ), we denote the class of µ−closed sets by C (X, µ) and the class of ∧ µ −sets by ∧ µ (X, µ). Moreover, following [1] we denote the class of
It is known that µ ⊂ ∧ µ (X, µ) and ∧ µ (X, µ) is a GT closed to arbitrary intersections, by Proposition 2.3 of [6] and Theorem 2.7, Remark 2.8 [6] . Note that X ∈ ∧ µ (X, µ) ∩ C (X, µ) by Theorem2.7 [6] . By Theorem 2.6 and 2.7 [1], we have
we conclude that µ−closed sets and µ−open sets are simultaneously λ µ −closed and
The set of all (∧, µ)− cluster points of A is called the (∧, µ)−closed of A and is denoted by A (∧,µ) .
Let (X, µ) be a GTS. Then the following properties hold:
Also, throughout the paper , it should be " Denote the class of * λ µ −closed sets (resp.
The class of * λ µ −closed sets is closed to arbitrary intersections, since * ∧ µ (X, µ) and ∧ µ − C (X, µ) have this property. In addition, X is a * λ µ −closed set. Therefore, the class of * λ µ −open sets is a generalized topology. The above disscusion can be summarized in the following diagram:
From the above diagram, we have the following observation, which are used in the subsequent chapters. Observation 1.9. For a GTS (X, µ), the following hold: i). Since X is µ−closed and Φ is a ∧ µ −set, X and Φ are λ µ −closed. 
For A ⊂ X we denote by c * λ µ (A) the intersection of all * λ µ −closed subsets of X containing A,we have
The purpose of this present paper is to define some new class of generalized closed sets called * λ µ −g−closed, * λ µ −g µ −closed and g * λµ −closed sets and also we obtain some basic properties of these closed sets in generalized topological spaces. Moreover the relations between these classes of sets are established.
2.
* λ µ − g−closed sets Definition 2.1. Let (X, µ) be a GTS. A subset A of X is called
The complements of a * λ µ − g−closed sets are called
Proof: Let A be µ-closed set and U be any Theorem 2.4 shows that every λ * µ − g−closed set is a g µ −closed set (a g − λ µ −closed set, a λ µ − g−closed set) and Example 2.5 shows that no converse is true. Theorem 2.4. Let(X, µ) be a GTS. Then the following hold: a). Every
Proof: a). Let A be a * λ µ − g−closed set and U be an µ−open set containing A in(X, µ). Since every µ-open set is
Example 2.5. Let X = {a, b, c, d} and µ = {∅, {a, b, c}{b, c, d}, X}. If A = {a, b, d} then A is both g µ -closed and g − λ µ −closed but not
g * λ µ −closed sets in Generalized Topological Spaces 207 Theorem 2.6 gives a characterization of * λ µ − g−closed sets.
Theorem 2.6. Let (X, µ) be a GTS. Then a subset A of X is * λ µ − g−closed set if and only if F ⊂ c µ (A)\A and F is * λ µ −closed imply that F is empty.
Proof: Let F be a
Hence F is empty. Conversely, Suppose the implication holds and A ⊂ U ,where U is Lemma 2.9.
[7] For a GTS (X, µ) and S, T ⊂ X, the following properties hold:
is not true in general for subset S and T of a GTS (X, µ).
for every A and B of X.
Theorem 2.12. Let (X, µ) be a quasi-topological space. Then A ∪ B is a * λ µ − g−closed set whenever A and B are * λ µ − g−closed sets.
⊂ U and so that proof follows. Example 2.13. Let X = {a, b, c} and µ = {∅, {a, b}{b, c}, X}. Then µ is a GT but not a quasi-topology. If A = {a} and B = {c}, then A and B are * λ µ − g−closed sets but their union is not a * λ µ − g−closed set.
Example 2.14. Let X = {a, b, c} and µ = {∅, {a}}. If A = {a, b} and B = {a, c}, then A and B are * λ µ − g−closed sets but A ∩ B = {a} is not a * λ µ − g−closed set.
A Unified framework of generalized closed sets in GTS'
Given an ordered pair of topologies (τ 1 , τ 2 ) on X, a subset A ⊂ X is said to be (i,j)-g-closed if τ j −cl(A) ⊂ U whenever A ⊂ U and U ∈ τ i , where i, j ∈ {1, 2} with i = j [6] . This definition could be easily generalized: Given a pair of generalized topologies (µ 1 , µ 2 ) on X, a subset A ⊂ X is said to be g(µ i , µ j )−closed if c µ j (A) ⊂ U whenever A ⊂ U and U ∈ µ i , where i, j ∈ {1, 2}. If i = j, the class of g(µ i , µ i )-closed sets is the class of g µ i −closed sets. 
